Background: HCV is a leading cause of liver cirrhosis, hepatocellular carcinoma and liver failure related deaths among children, adolescents and adults worldwide. Sub-Saharan Africa suffers disproportionately from lack of access to both screening for HCV and treatment services with a resultant high rate of chronic hepatitis C related morbidity and mortality. Nigeria is considered among countries with high Hepatitis C burden and the national prevalence average in 2013 was estimated to be 2.2%. Routine screening for hepatitis C antibody in the country is however sub-optimal. The present study sought to determine the prevalence of hepatitis C antibody in adults and children.
Introduction
Hepatitis C virus (HCV) infection is a leading cause of chronic liver disease globally [1] . According to the World Health Organisation [2] 71.1 million individuals were infected with HCV by 2015, and 1.75 million new infections occurred that year alone. Commonly associated with persistent infection, HCV is the second leading cause of liver cirrhosis, hepatocellular carcinoma and liver failure related deaths among children, adolescents and adults worldwide [1, 3] . Mortality from viral hepatitis is on the rise globally and it is estimated that approximately 48% of the estimated 1.4 million deaths that resulted from viral hepatitis in 2013 were attributable to hepatitis C infection [4] . This trend of increasing hepatitis-related morbidi-ty and mortality worldwide has informed the World Health Organization (WHO) adoption of a strategy in 2016 to eliminate viral hepatitis by 2030 [5] .
The burden of viral hepatitis C in sub-Saharan Africa though thought to be substantial; is difficult to accurately estimate due to the paucity of studies on the subject. A recent meta-analysis in 2015 [6] however, reported the prevalence of HCV in the region as 2.98%. The health and economic impact of HCV result from both hepatic and extrahepatic manifestations of chronic infection [2, 3] . Sub-Saharan Africa also suffers disproportionately from lack of access to both screening for HCV and treatment services with a resultant high rate of chronic hepatitis C related morbidity and mortality [1] .
Unsafe health-care procedures and injection drug use were the leading causes of new HCV among adults in 2015, whereas in children infections were largely attributable to horizontal transmission from adults [3] . Nigeria is among countries with a high burden of HCV, with a prevalence estimated to be about 2.2% and rising [7] however, routine treatment of HCV infection is not readily available in the country.
Subjects, Materials & Methods

Study area
Gombe is the capital of Gombe state. It is one of the six states that comprise the North-East Geopolitical zone in Nigeria, and is located between latitudes 90° 30' and 12° 30'N, Longitudes 8° 5' and 11° 45'E. The state has a land mass of 20,265 square kilometers and It shares borders with Borno, Yobe, Adamawa, Taraba and Bauchi states -other states in the North-east sub-region [8] which is one of the geopolitical zones with the highest levels of poverty and adverse health indices [9] .
Study setting
This study was conducted in Federal Teaching Hospital Gombe, a 520 bed hospital serving Gombe and neighboring states. The Federal Teaching Hospital, Gombe (FTHG) started providing services in the year 2000. It is a centre for treatment, teaching and research in the State and northeast sub-region of Nigeria and with a large number of patient referrals from the neighboring states, the hospital serves an estimated population of 20 million.
Study design
The study is retrospective cross-sectional.
Study population
All children and adults who presented to accident & emergency out-patient departments, specialist clinics, emergence units and admitted into wards including the intensive care units and tested for Hepatitis C virus antibody from 2008 to 2015 were included.
Laboratory methods
All tests were performed using the Hospital standard for Hepatitis C antibody test. Hepatitis C virus antibody test was performed using ACON rapid immunoassay. ACON HCV antibody test is a rapid one step test for the qualitative detection of HCV antibody in serum or plasma. Rapid one step diagnostic tests such as ACON have been reported to have very high sensitivity and specificity of 0.98 (95% CI 0.98-1.00) and 1.00 (95% CI 1.00-1.00) when compared to enzyme immunoassay [10] .
Principle: The ACON HCV antibody One
Step Test is a rapid chromatographic immunoassay for the qualitative detection of antibodies to Hepatitis C virus in plasma or serum. Recombinant HCV antigen (containing Core, NS2, NS3, NS4, NS5 segments) and mouse anti-human IgG antibody conjugated to colloidal gold are embedded in the sample pad on the test line and control line regions respectively. During the test, if the specimen is positive, the HCV antibody in whole blood, serum or plasma specimen combines with the colloidal gold conjugated recombinant HCV antigen and generates a complex. As the mixture moves along the test strip chromatographically by capillary action the complex will be captured by the recombinant HCV antigen (containing Core, NS2, NS3, NS4, NS5 segments) immobilized on the membrane to form a purplish red test band in the test region which indicates a positive test result [11] .
A negative specimen will not form any test band due to the absence of colloidal gold conjugate/HCV antibody complex. Regardless of if HCV antibodies exist in a specimen, the unbound gold marked protein will bind to the sheep anti-mouse IgG in the control band region and form a purplish red band. The assay is only valid when the control band appears [11] .
Data collection
Laboratory records of Hepatitis C antibody results of all children and adults in Federal Teaching Hospital, Gombe between 2008 and 2015 were retrieved. Variables included age; sex, year test was performed and hepatitis C antibody status.
Data analysis
All variables were imputed into Epi info Version 3.2 and analysed.
Ethical clearance
Permission to carry out this study was received from the Research and Ethics committee of the Federal Teaching Hospital Gombe. HCV antibody prevalence was higher among males 7.1% (284/3982) than females tested 6.5% (185/2385). (p = 0.362) HCV antibody sero-positivity was 6.4% among individuals aged 0-17 years; 4.9% in 18-25 yearolds; 5.3% in 26-45 year-olds; 11.2% in 46-55 year-olds; 12.0% in 56-65 year-olds and 18.0% above 65 years. HCV antibody sero-positivity was associated with increasing age and this finding was statistically significant (p < 0.001) Figure 2 . 282 (59.6%) with HCV antibody also tested for HB-sAg; 184 (65.7%) and 96 (34.3%) were male and female respectively. 63 (22.3%) individuals were HBsAg positive; 52 (82.5%) and 11 (17.5%) were male and female were recorded in children and adults. 6874 individuals ranging from 1 to 98 years were tested for hepatitis C Virus antibody. Males were 3982 (57.9%) and females 2835 (41.2%) with a male: Female ratio 1 Yearly testing for HCV antibody was 10 (2008), 46 respectively. Dual sero-positivity with HBsAg and HCV antibody was significantly higher among males (p = 0.001) Table 3 .
Results
Discussion
This study represents one of the largest series on Hepatitis C from sub-Saharan Africa and also spans a period of 8 years. The prevalence of hepatitis C virus infection of 6.4% obtained in this report is comparable to the 6.2% from a study [12] has been reported [22] [23] [24] and may be explained by the shared mode of transmission of both infections. There have been conflicting reports concerning the impact of dual infection with hepatitis B and C on liver disease progression and risk of developing hepatocellular carcinoma compared to mono infection [22] [23] [24] [25] [26] . Increased morbidity in HCV/HBV co-infection observed by some researchers [25, 26] has been attributed to viral interaction, individual immunological responses and challenges resulting from the treatment of hepatitis C such as reactivation of hepatitis B infection [27, 28] .
Routine surveillance for hepatitis C is needed in Nigeria. Also, all individuals who test positive for HCV should be offered routine testing for hepatitis B and HIV infection. Children borne to hepatitis C positive women and those who have chronically elevated transaminases should be routinely screened for hepatitis C [29] . More robust collaborative efforts are also needed towards estimating the HCV prevalence using HCV RNA detection (which is the gold standard) rather than hepatitis C antibody which may overestimate the burden and also in order to ascertain the serotypes involved because of the implications for treatment and prognostication [30] . Overall, the prevalence of hepatitis C in Nigeria varies depending on the sub-population under review.
In interpreting our findings, we are limited by our use of a single positive rapid test to determine hepatitis C infection and also by our inability to ascertain ongoing hepatitis C viraemia using further tests. The WHO recommends a rapid HCV antibody test for screening followed by a quantitative or qualitative RNA nucleic acid test (NAT) as the preferred testing strategy to diagnose viraemic infection [29] . Detection of core HCV antigen may be considered as an alternative to nucleic acid tests. Our report of HCV antibody seropositivity therefore, does not necessarily imply HCV infection, because a percentage of individuals have HCV antibody even after having been cured. Because routine treatment for HCV is not readily available in the country at present, the use of the HCV antibody seropositivity may however suffice to give an estimate of the disease burden. Due to the retrospective nature of this study, we are also unable to further define characteristics of our study population by identified risk factors for hepatitis C such as HIV status, presence of high risk such as men who have sex with men, intravenous drug use, previous blood transfusions, healthcare procedures or local practices such as scarification or body piercing.
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